'(19)B#SH*M*r (J P) (12)^ll8^NFp^F^A^Ix (A) (U)ttVlFfctlR&lH** 

#182001 -267073 

(P 2001-267073 A) 
(43) 'AM B ¥fi£l3^ 9 J328 B (2001. 9. 28) 



(51) Int. CI. 7 




F I 


j-7> 


■K (#*) 


H05B 33/12 




H05B 33/12 


C 3K007 










B 4K029 




C23C 14/06 




C23C 14/06 


D 5C094 




G09F 9/30 


365 


G09F 9/30 


K 

365 Z 












(£6K) 




4$®2000- 82200 ( P 2000-82200) 


(70HJBA 


000004352 














(22)ffigIB 


3Ffi£l2^3 E23B (2000.3.23) 




*SC«««K»i* 2T@2#1^ 








<72)38W* 


Ba* a? 










^Mli5#Ba^IKte 1 TglO#li^ 


B#& 
















<72)«9|# 












X]gt«1!iB$Kft 1 T§10#11^ 


















(74)f«9 A 


100059258 
























(54) imw<D%m 











(57) 

[Ml] tit*. »ffl-C*>^*«Btt©7;i/*9 



tit 




II J 



( 2 ) 

1 

mmomm % m& y ■< ju a *frw l t & c t * 

xy°V-i n^Mz&^x, MIB* • ®.&%%ee/\*)1 io 

T, MAI, S y O, : RE<Afflj&5£T*£tl-5*m£ 
-e^^n-S^jgtt, Ba, C afcJctfS r i^iftSf^ 

[»5RJi3] «*«2t3«07;i,*7-^MEL^ 
XT/K/X^KfcHT, md3*±«7C^RE«Eu^ 
fcteC e T-&£ ^i51fitt57;W7-»lELf 

^xyi/-f/wp. 20 

[0 0 0 1] 

Zfiomm^l'? r-UJPS*-;/-fc>X (EL) f-fxy 
[0 0 0 2] 

[SE#©t£«] ^^-SJKELT^xyu-f/t^JU 

<h IT S r S : C e Ofi&Zifi, S r S fcifflfl?tta<<& 
9, ^f«t-&^{c«i 4 0 0"C«±©ftJ^!^g-?:abS 

fc»waLfc©i*#s£L;s. sec ^cD^^«#^fe 

£7c. SE*iIfg;**rt^<g> Color by white #5<Ctt. # 
7XSS±l:^IiI (T8B®I) SRW. ^<0±irS 

-5. 40 
[0 0 0 3] 

3tJI<hL.T. » • m^^-fS r S : C e tUtt658 
MitZnS : Mnt$MLfc»fflM;tt) 
}f^$tlT^€)o (S.Tanaka, et el., " White Light 

Emitting Thin-Film Electroluminescent Devices wit 
h S r S : C e, CI /Z n S : Mn Double Phosphor 

Layers " , Jpn.J.Appl. Phys. vol.25,pp.L225-L227 (19 
86) #fig) . LfrL. (Dm-£ . SrS:CeA^Of 
&tfttt\Z\tmMm i g (CRT) tl^|g^(Dfe«i6S^^fi£ 50 



&ffl2 001-267073 
2 

■T*fcaJ>Ki&Ra:4 6 0 nmttifi<D§§3fcl5K#/!>*i§< . 

[0 0 0 4] *^-^CDWesteim tt« Color by white £ 
&&L7c773$;£iI^LTt,>.5 (D.Seale and X.Wu, " 
Full Colour Solid State EL Display " , Proceeding 
s of the Sixth International Display Workshops pp.8 
61- 864(1999)#i&) . Z\<Djjj£\t, fM5)tLTS 
rS : Cel:fffe©7^;^-^gfLt*fJfflK 
Sfii*M»tUT. ZnS :MnAOt)fiSlWf 
fe^7t€r*-r (Z n, Mg) S : Mn^Cjiii:*fe<D7^• 
CRT^MiSfA-fX (LCD) t|^«|{C2^:7C-7 
MJ v*XttlC#, jt> W^fgftSit^M^T^S (¥ 
SBBB^Jte) . ^atftt, ^©7j3;TfHffi-y--1'X*^^8. 
5-f BiSt&3 20X240 (QVGA) "C 1 5 0 

cd/m' K±©WS07M 7-E Lf-f X7H/^ 
^;U#Kf£S*lT^3. Ld*L, I©f^77H/^ 
l^-^fi^-t?^SEL#ttSrt)^>^^^*ffi 

[0 0 0 5] ^S^fai^-it-S/tSMC, #fiE 

L <Dm&£ i&fe E L ©«« t ^m*-^*3-&fc-m 
* t>0 x X 7 U-i n * Mfc £ tlT U£ 

(A.Kato.et al. , " An RGB 8-Color EL Display in 
a Stacked Panel Configuration Using UnfilteredS r 
S : Ce" , Proceedings of Asia Display '95 pp.287 
-290 (1995)#M) . Z.(D^mX'\t. *fifg3fc£f#-57c 
tbizm ■ m&f£%n*)l<¥<DZ n S : Mn±.t~tf\Zfa& 
7-fJW-I^$ift5lSi0iM 1 !:fj:2 1 . 2 

R©/u;^y'j u>*^ juxmm-rzfcit), n^.)vm 

[0 0 0 6] c:n6©^«)|BKcgH-r-2.F^S*^3S:S 
f-Sfci*. ffiELtffltLT (MS) , (Al, S 
, ), : RE (fc/cL, MttCa, SrJfcliBa^i 
L. RE«^±^7C*^^-r) t?^$tl-2.7';U*'J±!a 

n-TJis.*- bfimmzn - 134440 

^#fiS) . lifitBBaAl, S, :EuC>MMm.Un 
feELfc$8S-$ttTt^S (N.Miura.et al., " High-Lu 
minance Blue-Emit tingB a A lj S,:Eu Thin-Film 
Electroluminescent Devices " , Jpn. J. Appl.Phys. vo 
1.38, pp.L1291-L1292(1999)#Bg) „ LA>L, Cin?>C0 

stt*«fiir>fc«>. xm^mizmmr^^mmizmv 

[0 0 0 7] *fc. iglWffi^7^^7-ELT r ^xyL- 



( 3 ) 

3 

[0 0 0 8] ££IC. f^xyKA^oiiiofui 
lilTIl -Lj^Lfc Color by white Jj&xm^Ztl 

-r^s^tven*. m. t^3ii©ELtf5^-? 

Sft;o*£ UTSSA *t$iJK$ <L U -5 Fom^fe -5. 
[0 0 0 9] #f69i ±a!Lita>«r(DP^H*$ 

X :/ U-f rt * )]/ £ tl^-T -S d 1 1C * -5 . 
[0 0 10] 

# • JifefgftE L/1^;P^J;0;MfB*SM^/*fe^E 

L/t*;KDIHK:. *6<DfettIEt«^Wil6»©«{t6** 
"T -5 y J )V A £ ifrW V X & -5 d £ £ If ^ i: f -5 fe <D 

[0 0 11] ^^BJ^^^-^EL^^XT' 

HVWMi. SffffiW • ^e^EL/t^^^^-rs 

ELl^, RE^±«7C^Sr«f fcOtlt, MAI 

, S, O. : R E<Dm.l$.3ZT'&tsn2>tm&m^TBl& 30 

«5Htt, Ba, C a*s<fctfS r ^SfcSS^eiiiRSft 

[0 0 12] *^7M7-»KELf-f7^ 
U-f HfrtB^"±S7C^R EAiE u ^.fzitC e T 

[0 0 13] 

«, *^BJ^;i/^^-»iKEL7 i '('X7 p U'f /i*;kz>— 

L/1^;U«i:*HW^#fe5l3tE L/**)U<D 2 /lcD«*fi 
ta*iS tli^Stfefp) ££oT»r»T. 0 1K 

sSfefSttEL/**^ (d*l£. Tgf/1^Jl/i:t>m5) T- 50 



2001-267073 

4 

[0 0 14] TSU/^^;HC««fe^g (Ta, O s )T&A/ 
fgftS (Z n S : Mn) *M 
-^<D«® (±gB/1*JKZ>&5<»J) IC. ^£&9fc£& 
ft£#5ifc&l::*fe:7^ Jt^-gf*}£^mL;t0. lm 
mC9^fe7^;UA*ii5 0Wltfc. dWgS&^-i'JkMC 

LT©S«t>%>fc-t*-fc. Sfc. ±«/^*;KO* ; f«IJfit 
LT11 t-ife^I^7 7 7i (ZnS) Tj* 

*, zziz^on-mzmmm (Ta, o s )t-&a,£-» 
[0015] ia2 1*, ±.&n*)V(Dm ■ m&%ytm (e 

tt. m2\Zm-?£olz, *^«t(*iT10keVgg 
5BaS:EutAl, S, Cfi 1 If— A££5K:Rg*J- 

if f-A^tb^M^ica^«icBBit$n^di/9^t,i 

COT. **S&e#SK«§a£EOK<,»«»>blW»bT3j| 
»-r^d<h^T-^^„ 
[0 0 16] X£fi£M^ftT<ZMr;^KJ& 
BaS+Al, Si — BaAl, S 4 
BaS+ (1/4) Al, S, —BaAl... S,. I5 
ft£>ftfr2>£?\z, dOTjfcfcJcJctUi. m^fc'-A£Hg 

©BaAl, S, /N'U^A^-^TJl'S^-h^f^M-rs 

[0 0 17] ddT-te. Wfeti^fe»%3tSS¥®±© 

•;7 7l (ZnS) -pa-f-f >^Lfc^, Ar+O, 

Lfz. t<D'&, 9 0 QX:X2ttm<D%k®M$:ft O dilC 
^•3. lCfeEL*mB a A 1, S,., O,., :Eu|)t 
MligfiELa^BaAl,., S,. s 0„., s :Eu 

[0 0 18] TSB/^^JKD^^Stt, Ar+O, f?Bfa 

* 6 0 QT;X&MW*ftr>tz* *^b^t*«. ±gc/^^;u 
rt*)l>LT&rt*)l>£Xmmz®.iLlsrcmW}$:T7 0Z.t: 

< mttzmi&mMsioE l m?&wM-fz d 



( 4 ) 

5 

m&f£ttZ:l'T<<>2><DT\ fi£3fe<D Color by white JjjS: 

[0 0 19] H3H BaAl, S,., O, . , :Euf 
Wt <*> . B a A l.. s S... O..,. : EuWm (») 
iS±tf*ft7-r.H'i' — «£*LfcZ n S : MnUI 

BaAl, S,., O,. , : Euil (W) . B 10 
aAl... S... 0,. 1S :EugI (&) &\kZfm&y 
^H-$MLfcZnS:Mn»l (#) ©fcT-^ig 
. &\t. -t*netl4 7 5 nm. 5 4 3 nm:fc«J;tf 6 0 5 n 

t>©4f 5 d — 4 f 7 Si&KltiJifc-rS 
[0 0 2 0] W, ft, *©EL#tt©jR?-fi*jS 

tt. «Vtf*l. C I Efig&H (x, y) $ft±T (0. 
1 3,0.1 3). (0.2 8,0.6 4). (0.6 
3, 0. 3 7) tUO. 0 4fC^-rJ:5K, NTS 

mtt<vi£&zmizm*&m*-t>mt>n> yjuti^-E 20 

li. # • iflife^EL/t^;Ut/#fe^^EL/t^)KD2 

±gB/i*;i/ki. f e^3t e l ;t^;p t Hfe^3t e l 
W,\zwm^im-Q3i>z. 

[0 0 2 1] 0 5 11 0 2 ICiST m^t'-ASS 

ifc&i 0 0 o'CTCDj^ia^ac.fcD. &<comm\zm 

^tlfcBaAl, SO, : EuMmtfBl&ZnT^ 
T. ^7ttf-^jSfi5 1 0 nm (0 5#i) ©j^fe^3t 
(x, y) = (0. 3 1, 0. 5 4) fimznti. & 
fC. VXi7£;f£i!jLT9 0 OtTMILT, BaAl 
, S,., O,., :EuIl$MLfc. CtlfCfcO. m 



#M2 001-267073 
6 

[0 0 2 2] RiCOUJBJ^^^Tti. #€»tlfcWfe^ 
©ELWtLTBaAl, S,. 9 0,., :Eu*, 
UTSSMOEL^iLTBaAl,., S,. s O 
.... : Eu£&JH-r&t>©£Lfc7!>s. *^sjT*ffiffl"r-5 
t-gSM^EL^. —Jig:[C. MA 1, S y O 
, : RET'SLfci:^, TC^Mtt, ±j£<E>B a Kft;LT 
Ca, Sr, Zn£. Sfc, K-n>htbT©f±i 
7CSStRE£EulCft*.TC e i£fflW;it)T^5. 

[0023] n • m&f£yt<DELmmv>ftMit, 

CVDS, AL Effi&£»/&]«££&fflT-5£<h:^Ti* 

•So 

[0 0 2 4] 

[fgBJl©#)j£] *»^fcJ:n«. 2 ftCDEL/^;i/£ffi 
[HiSWfflWJlftBJ] 

[HI] *^l7M7-flELfa7"H^ 

[0 2 ] ±g|5/t^JKDW • i^fe^7tS©^S«ja^«l 

[0 3] BaAl, S,.» 0,.i :EuSfK(S), 
BaA S,. s 0,., s : EuSi (fi) i5j;0^& 

LfcZnS :Mn»i (^) 

[0 4] 0 3 le^Tf8)fcX 1 tr h ;P<0ffR E L #8© 
6£,&£C I Efeg?&gl (x, y) ULLKScLT^-S. 

[05] 02tC^-r^ffiT-, f?f-AI#«ff B ^«fc 
^jaaB#P B 1*^^.Tf^S[LfcEL«5|6f«^X^^ h 



• • I, 

I « 



( 5 ) 



#§12 0 0 1 -2 6 7 0 7 3 




[0 3] [0 4] 




x 



t ;* 

(6) &m 2001-267073 



[05] 



i ' r 




400 500 600 700 
(nm) 



*^1M:BB^EfiSlTaiO#ll^ 



F^-A(#*t) 3K007 AB04 AB17 AB18 BA05 BA06 
CA01 CB01 DA02 DA05 DA06 
DB01 DB02 DC02 DC04 EC04 
FA01 

4K029 AA09 BA02 BA03 BA16 BA18 
BA32 BA50 BA51 BB02 BC07 
CA01 

5C094 AA02 AA08 AA15 AA43 BA27 
CA19 CA24 DA01 DA03 DAI 3 
EA04 EA05 EB02 ED02 FAOl 
FA02 FB02 GB10 



English Translation of JP 2001-267073 



(19) Japanese Patent Office (JP) 

(12) Laid-open Disclosure Public Patent Bulletin (A) 

(11) Patent Application Laid-open Disclosure Number: 2001-267073 (P2001-267073A) 
(43) Laid-open Disclosure Date: September 28, 2001 

(51) Int. CI. 7 Domestic Classification FI Theme Code (reference) 

H05B 33/12 H05B 33/12 C 3K007 

B 4K029 

C23C 14/06 C23C 14/06 D 5C094 

K 

G09F 9/30 365 G09F 9/30 365 Z 

Request for Examination: Not made 

Number of Claims: 3 OL (6 Pages in Total) 

(21) Application No.: 2000-82200 (P2000-82200) 

(22) Application Date: March 23, 2000 

(71) Applicant: 000004352 

Japan Broad Casting Corporation (NHK) 
2-2-1 Jinnan Shibuya-ku, Tokyo 

(72) Inventor: Isao TANAKA 

c/o NHK Science & Technical Research Laboratories 
1-10-11 Kinuta, Setagaya-ku, Tokyo 
(72) Inventor: Yoji INOUE 

c/o NHK Science & Technical Research Laboratories 
1-10-11 Kinuta, Setagaya-ku, Tokyo 
(74) Agent: Patent Attorney: Akihide SUGIMURA et al. 



To be continued to the last page 



English Translation of JP 2001-267073 

(54) [Title of the Invention] 

FULL COLOR THIN FILM ELECTROLUMINESCENT DISPLAY PANEL 

(57) [Abstract] 

[Problem] So far, a full color thin film EL display panel having a thin shape and high 
visibility has not existed. 

[Means for Solving the Problem] To achieve a full color thin film EL display panel having 
a structure wherein a blue and green light-emitting EL panel, in which each of a blue 
light-emitting layer and a green light-emitting layer can be driven independently and 
respectively, and a substantial red light-emitting EL panel are stacked in order of the blue 
and green light-emitting EL panel and the substantial red light-emitting EL panel, from an 
image display side, and wherein a red color film which has a function of red color 
compensation and a function of electric insulation is inserted between both the EL panels. 
[Scope of Claim] 

[Claim 1] A full color thin film EL display panel wherein a blue and green light-emitting 
EL panel, in which each of a blue light-emitting layer and a green light-emitting layer can 
be driven independently and respectively, and a substantial red light-emitting EL panel are 
stacked in order of said blue and green light-emitting EL panel and said substantial red 
light-emitting EL panel, from an image display side, and wherein a red color film which 
has a function of red color compensation and a function of electric insulation is inserted 
between both said EL panels. 

[Claim 2] A full color thin film EL display panel according to Claim 1, wherein an EL 
layer composing said blue and green light-emitting EL panel is formed by using a 
material shown by such composition formula as MAI X S y O z : RE on a premise that said 
RE denotes rare-earth element, and a substance indicated by said M in said composition 
formula is an alkaline-earth element selected from a group of Ba, Ca and Sr or Zn. 
[Claim 3] A full color thin film EL display panel according to Claim 2, wherein said 
rare-earth element RE is Eu or Ce. 
[Detailed Description of the Invention] 
[0001] 
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[Technical Filed to which the Invention Pertains] The present invention relates to a thin 

film electroluminescent (EL) display panel displaying a full color image. 

[0002] 

[Related Art] EL materials emitting red light, green light and blue light are required to 
fabricate a full color thin film EL display panel. However, there has been no EL 
material emitting blue light of high color purity and high luminance so far. SrS: Ce is 
cited as a typical blue light-emitting material, however, there arises a problem in 
manufacturing because of deliquescence of SrS and a need for heating at least 1400°C to 
synthesize the SrS: Ce completely. In addition, a color compensation filter is required 
since the luminescent material emits blue-green light. On the other hand, previously 
proposed "Color by white" method obtains three primary colors of red light, green light 
and blue light by having a metal electrode (bottom electrode) on a glass substrate, forming 
a white light-emitting layer thereover, still forming an ITO transparent electrode which 
serves as an top electrode, and placing color filters patterned in red, green and blue. 
[0003] 

[Problem to be Solved by the Invention] Moreover, it is also proposed to use a thin film 
wherein SrS: Ce emitting blue-green light, and ZnS: Mn emitting yellow-orange light are 
stacked as a white light-emitting layer in elements. (See S. Tanaka, et el [sic] aL, "White 
Light Emitting Thin-Film Electroluminescent Devices with SrS: Ce, CI/ ZnS: Mn Double 
Phosphor Layers", Jpn. J. Appl. Phys. vol. 25, pp. L225-L227 [1986]). However, in this 
case, intensity of SrS: Ce emission in blue light emission spectral region is low around 
460nm, which is required to get the same color purity as that of a cathode-ray-tube (CRT). 
Accordingly, it is difficult to obtain required luminance of red, green and blue. 
[0004] Westeim Corporation in Canada proposed a method for making improvements on 
"Color by white" (See D. Seale and X. Wu, "Full Color Solid State EL Display", 
Proceedings of the Sixth International Display Workshops pp. 861-864 [1999]). In this 
method, an element in which a blue filter is attached to SrS: Ce is used as a blue element. 
As for a green element and a red element, elements in which green and red filters are 
attached respectively to (Zn, Mg)S: Mn exhibiting yellow emission with shorter 
wavelength than that of ZnS: Mn are used for a panel. like a CRT and a liquid crystal 
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display device (LCD), light-emitting elements of red, green and blue are arranged in 
two-dimensional matrix (flat arrangement). In the company, a full color EL display 
panel is prototyped by employing this method, and the prototype has a display size of 8.5 
inch in diagonal conjugate diameter, the number of pixels of 320 x 240 (QVGA) and a 
luminance of at least 150 cd/m 2 . However, this display panel has a problem in that 
control on an electroluminescent onset voltage for driving light-emitting materials each 
having different EL characteristics on the same scanning line is difficult, and spectrum in 
which full color is displayed is small because of insufficient color hues of blue and green. 
[0005] To enhance resolution, a display panel having a double-substrate structure in 
which a blue EL substrate and a green and red EL substrate are combined is prototyped 
(See A. Kato, et al., "An RGB 8-Color EL Display in a Stacked Panel Configuration 
Using Infiltrated SrS: Ce", Proceedings of Asia Display '95 pp. 287-290 [1995]). In this 
method, the step of applying a red filter pigment on ZnS: Mn alone in a red and a green 
light-emitting panel is required to get red luminescence. Since two panels are bonded 
with silicon oil, short between the panels is likely to happen. 

[0006] To solve the problems attributed to these light-emitting materials, alkaline-earth 
thioalminate shown by (MS) X (Al 2 S3) y : RE (note that M denotes Ca, Sr or Ba, and RE 
denotes an rare-earth element) is proposed as a blue EL material (See Japanese published 
unexamined application, Hei 08-134440), a high-luminance blue EL material such as 
BaAl 2 S 4 : Eu is reported recently (See N. Miura, et al., "High-Luminance Blue-emitting 
BaAl 2 S 4 : Eu Thin-Film Electroluminescent Devices", Jpn. J. Appl. Phys. Vol. 38, pp. 
L1291-L1292 [1999]). However, it is very difficult to adapt these pure three-dimension 
synthesizes for industrial manufacture because it tends to contain a two-dimension 
synthesis, and its reproducibility is low. 

[0007] In addition, it is not preferable to use a plurality of color compensation filters in 
consideration of efficiency and a manufacturing step for fabricating a high-luminance full 
color EL display panel. Particularly, as for a blue light-emitting element having an 
insufficient luminance, it is necessary to use high-luminance blue light-emitting material 
which can display an image without a filter. 

[0008] Further, as a problem in a structure of a display panel, compared with a method of 
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arranging each red, green and blue EL element in a same plane, which is used in 
described "Color by white" method, a method in which three kinds of EL elements of red, 
green and blue are laminated in a single pixel three-layered lamination method) is more 
preferable for realizing a display panel with high resolution in that a pixel itself emits 
light in combination color. However, in consideration of practical pixel size and pixel 
density, there is a problem in that viewing angle is limited by color separation due to 
parallax. 

[0009] An object of the present invention is solving described various problems and 
providing a full color thin film EL display panel having a thin shape and high visibility. 
[0010] 

[Means for Solving the Problem] To solve the problem above, in a full color thin film EL 
display panel of the present invention, a blue and green light-emitting EL panel, in which 
each blue light-emitting layer and a green light-emitting layer can be driven 
independently and respectively, and a substantial red light-emitting EL panel are stacked 
in order of the blue and green light-emitting EL panel and the substantial red 
light-emitting EL panel, from an image display side, and a red color film which has a 
function of red color compensation and a function of electric insulation is inserted 
between both the EL panels. 

[0011] Moreover, in a full color thin film EL display panel of the present invention, an EL 
layer composing the blue and green light-emitting EL panel is formed by using a material 
shown by such composition formula as MAI X S y O z : RE on the premise that the RE 
denotes a rare-earth element. In the composition formula, a substance indicated by the 
M is an alkaline-earth element selected from a group of Ba, Ca and Sr or Zn. 
[0012] Further, in a full color thin film EL display panel of the present invention, the 
rare-earth element RE is Eu or Ce. 
[0013] 

[Embodiment Mode of the Invention] Based on the embodiment mode of the present 
invention, the present invention is illustrated in detail with reference to figures attached 
below. FIG. 1 is a view showing a structure of an embodiment mode of a full color thin 
film EL display panel of the present invention. As described above, a thin film EL 
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display panel according to the present invention has a double layer structure in which a 
blue and green light-emitting EL panel and a substantial red light-emitting EL panel are 
stacked (also referred to as double substrate method). With reference to FIG. 1, in 
viewing from the side where emitting output shown by an arrow is generated, a region 
from a rightmost glass substrate to a transparent electrode shown by laterally-long lattices 
is a blue and green light-emitting EL panel (also referred to as top panel), and a region 
from a red color filter to a leftmost black plate is a red light-emitting EL panel (also 
referred to as a bottom panel). 

[0014] An yellow orange (substantial red) light-emitting layer (ZnS: Mn) interposed 
between insulating layers (Ta 2 C>5) is employed for a bottom panel, and a 0.1 mm red color 
film to which a red color filter pigment is applied is attached to the surface of the bottom 
panel (top panel side) for obtaining complete red light emission. A function as a 
protective layer is imparted to the red film as well for maintaining insulation from the top 
panel at the same time. Moreover, an element structure of the top panel is a double 
insulating structure wherein a blue and green light-emitting layer is interposed between 
buffer layers (ZnS), and then it is sandwiched with insulating layers (Ta 2 Os). At this 
time, ITO is used as a transparent electrode. Described light-emitting layers, buffer 
layers and insulating layers are formed by electron beam deposition. 

[0015] FIG. 2 is a view schematically showing a step of fabricating the blue and green 
light-emitting layer (EL element) in the top panel. In forming a thin film, as shown in 
FIG. 2, by emitting an electron beam as high as lOkeV to targets in a vacuum deposition 
chamber to heat the targets alone, then deposited particles are formed to conduct vapor 
deposition. A rare-earth element europium Eu is used as a dopant. For regulating a 
composition ratio of the thin film, an electron beam is irradiated to starter materials BaS: 
Eu and AI2S3 alternately, and the emission time is regulated. According to this method, 
there is no electron beam emitted continuously to the starter materials. Therefore, 
deposition of a material having a very high vapor pressure such as sulphur S can be 
controlled. 

[0016] As is clear from chemical reaction in the vacuum deposition chamber, 
BaS + Al 2 S3-*BaAl 2 S4 
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BaS + (l/4)Al 2 S 3 -^BaAlo.5Si.75 

according to this method, BaAl x S y barium thioalminate of various composition ratio is 
fabricated as a base material by regulating the emitting time of an electron beam. 
[0017] In the step, for patterning light-emitting layers in blue and green according to a 
position on a plane (See FIG. 1), after forming a blue light-emitting layer by using a mask, 
the mask on a substrate is moved to form a green light-emitting layer. In this case, a 
temperature of the substrate is 150°C. The light-emitting layers are coated with the 
buffer layer (ZnS) of the top panel, and then the light-emitting layers are applied under a 
thermal treatment in Ar + O2 atmosphere to regulate an amount of oxygen which is 
replaced with sulfur S. After that, by conducting 2-minute thermal treatment at 900°C, a 
blue EL material BaAbSi^O^: Eu phosphor thin film and a green EL material 
BaAlo.5S1_5Oo.25: Eu thin film are fabricated. 

[0018] A light-emitting layer of the bottom panel is subjected under a thermal treatment at 
600°C in Ar + O2 atmosphere. Since a full color thin film EL display panel has a 
structure separated into the top panel and the bottom panel in the present invention, the 
top panel and the bottom panel are driven independently. In addition, EL elements can 
be fabricated at greatly different a thermal treatment temperature in the top panel from in 
the bottom panel. Moreover, an optimal vapor deposition condition such as a thermal 
treatment can be found for respective panels. Further, in the bottom panel, an entire 
plane is red, so a step of patterning the filter in red, green and blue, which is necessary in 
conventional "Color by white" method is not required. It leads to simplify the 
manufacturing steps dramatically. 

[0019] FIG. 3 shows emission spectra of ZnS: Mn thin film (red) to which a 
BaAkSi.QOzi: Eu thin film (blue), a BaAlo.5S1.5Oo.25: Eu thin film (green) and a red color 
filter are attached respectively. The peak wavelengths of the ZnS: Mn thin films (red) to 
which the BaAl 2 Si.90 2 .i: Eu thin film (blue), the BaAlo.5S1.5Oo.25: Eu thin film (green) and 
the red color filter are attached are 475nm, 543nm and 605nm, respectively. Emissions 
of the blue and green materials are attributed to a 4f 6 5d-*4f 7 transition of an Eu 2+ ion. 
[0020] In addition, each chromaticity of blue, green and red EL materials are (0.13, 0.13), 
(0.28, 0.64), (0.63, 0.37), in a CDE chromaticity coordinate (x, y coordinate). 
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Accordingly, as shown in FIG. 4, close chromaticity to an NTSC standard is obtained, and 
it is verified that the blue, the green and the red EL materials are sufficiently used for a 
full color EL display panel. Moreover, in driving the panel, two substrates of the blue 
and green color light-emitting EL panel and the red color light-emitting EL panel are 
independently driven. Further, the top panel is easily driven because similar two kinds 
of light-emitting materials are used for the blue light-emitting EL panel and the green 
light-emitting EL panel. 

[0021] FIG. 5 shows an emission spectrum of an EL material fabricated by the processing 
method shown in FIG. 2 under different conditions of emitting time of an electron beam 
and time of a thermal treatment. In this EL material, after the panel is fabricated, a 
BaAl 2 S03: Eu thin film, in which plurality of oxygen is replaced by a thermal treatment at 
a high temperature of 1000°C, is formed, and a green emission (x, y) = (0.31, 0.54) 
having a peak emission wavelength of 510 nm (See FIG. 5) is obtained. Then, a mask is 
moved to conduct a thermal treatment at 900°C, and a BaAfeSi^Ozi: Eu thin film is 
formed. Accordingly, by using the same target and by making a change in a thermal 
treatment temperature alone, a top panel having a blue light-emitting element and a green 
light-emitting element is obtained. 

[0022] In the description above, BaAl2S1.9O2.r- Eu, and BaAlo.5S1.5Oo.25: Eu are used for a 
blue light-emitting EL material and a green light-emitting EL material respectively. 
However, in the case that a blue EL material and a green EL material used in the present 
invention are indicated as MAl x S y O z : RE, in general, Ca, Sr or Zn is used for an element 
M in place of the above Ba, and Ce is used for a rare-earth element RE as a dopant in 
place of Eu. 

[0023] Moreover, a method for fabricating the blue and green light-emitting EL thin film 
is not limited to the vapor deposition described with reference to FIG. 2, and multi-source 
deposition, sputtering, laser ablation, CVD, ALE and the like can be used for deposition. 
[0024] 

[Effect of the Invention] According to the present invention, by using two EL panels to 
make the driving and the manufacturing step easier, a full color thin film EL display panel 
having a thin shape and a high visibility can be obtained. 
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[Brief Description of the Drawings] 

[FIG. 1] A view showing a structure of an embodiment mode of a full color thin film EL 
display panel of the present invention 

[FIG. 2] A view schematically showing fabrication of a blue light-emitting layer and a 
green light-emitting layer in a top panel 

[FIG. 3] A graph showing light-emission spectra of a ZnS: Mn thin film (red) equipped 
with a BaAl 2 Si.90 2 .i: Eu thin film (blue), a BaAlo.5S1.5Oo.25: Eu thin film (green) and a red 
color filter, respectively 

[FIG. 4] A CIE chromaticity coordinate graphics showing chromaticity of thin film EL 
materials having light-emission spectra shown by FIG. 3 on x-y coordinate 
[FIG. 5] A graph showing a light-emission spectrum of an EL material fabricated under 
different conditions of emitting time of an electron beam and time of a thermal treatment 
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